Plants of four soybean (Glycine max L. Merrill) genotypes differing in their ability to accumulate iron were studied. The efficient genotypes were Hawkeye (HA) and A62-9 (E-9), and the inefficient ones were PI-54619-5-1 (PI) and A62-10 (1-10). When plants of opposite efficiency were grown in the same solution, iron accumulation decreased in the primary leaves of efficient plants, but it was unaffected or slightly reduced in the leaves of inefficient plants.
grown in pure culture, independent of the absorption solution used. The conditions described, therefore, may either stimulate or inhibit iron accumulation in efficient soybean plants.
The superior ability of efficient soybean genotypes to accumulate iron has been attributed to the greater reducing capacity of their roots than that of inefficient genotypes (4, 5) . Inhibitory factors may also be involved, since it has been shown (6, 7) that iron accumulation by HA plants was reduced when these plants were grown in mixed culture with PI plants. Also, certain compounds indigenous to plant cells-i.e., citrate, riboflavin 5-phosphate, and glycine-inhibit iron accumulation by HA plants (7) .
The purpose of this investigation was to study iron accumulation by soybean plants grown alone and in mixed culture and to evaluate the influence of nutrient solution composition and mixed culture on iron accumulation by iron-stressed plants.
MATERALIS AND METHODS
Two efficient soybean genotypes-Hawkeye (HA) and E62-9 (E-9)-and two inefficient genotypes-PI-54619-5-1 (PI) and A62-10 (1-10)-were grown in a growth chamber as described previously (6) . Seeds of the four genotypes were allowed to germinate in a plastic tray of distilled water. After 4 lays seedlings with protruding radicles were selected and transferred to a perforated Plexiglass disk suspended over aerated nutrient solu-tion containing all essential elements except iron. Freshly prepared nutrient solution used for culturing plants had the following composition in millimoles per liter: Ca(N03)2.4H20, 0.63; Mg(NO3)2.6H20, 0.14; K21HPO4, 0.22; NH4NO3, 0.11; KNO3, 0.03; (NH4)ZS04, 0.07, and in ymoles per liter: MnCl2.4H20, 1.18; ZnSO4.7H20, 0.31; CuS04-5H20, 0.08; H3B03, 3.29; Na2MoO4.2H20, 0.05. In all instances the pH of the nutrient solution decreased from initial values of about 7.5 to about 4.2 during the 7-day absorption period (6) .
To study the effect of one genotype on iron absorption by the other, plants were grown in mixed culture for a 7-day absorption period in freshly prepared nutrient solutions containing 1.1, 5.6, or 11.1 /LM chelated iron (FeEDDHA) labeled with 2.22 lc of 59Fe per liter. In all instances 16 plants were grown in 9 liters of solution. One mixed culture treatment was repeated for all genotypes with the root systems of one of the genotypes enclosed in dialysis tubing. After the 7-day absorption period, the primary leaves of the 17-day-old plants were harvested, dried, and analyzed radiochemically for 59Fe.
Iron-stressed HA plants were used to study the effect of nutrient solution composition and mixed culture on iron accumulation. Sixteen plants of each genotype were stressed by growing them in pure culture for 7 days in 9 liters of freshly prepared nutrient solutions containing 0.6 AM FeEDDHA. For mixed culture experiments eight plants each of HA and PI were grown together in the stressing solution. The 17-day-old PI plants grown in pure or mixed culture showed moderate chlorosis, while all HA plants appeared normal. Immediately following the absorption period, groups of four plants were transferred to 1-liter, wide mouth Erlenmeyer flasks containing various nutrient solutions. These nutrient solutions were freshly prepared or were those previously used for growing HA or PI plants. The solution from the mixed culture is referred to as HA-PI nutrient solution. All solutions were adjusted to pH 4.2. The FeEDDHA concentration was adjusted to 5 AM, and 20 Muc of 59Fe were added to each flask.
After 24 hr the plants were excised just below the cotyledonary node, and the aerial tissue was dried. Ashing of the tissue was unnecessary, as the iron content was determined from 59Fe gamma emissions.
All iron determinations were made in a Tracerlab P-20B scintillation detector and a Nuclear-Chicago 181A scaler. The calculations were based on the assumption that the specific radioactivity of iron accumulated by the plant was the same as that in the ambient solution.
RESULTS
Efficient plants had little or no effect on the accumulation of iron by inefficient plants. On the other hand, iron accumulation in efficient plants was less in mixed culture than when grown alone (Fig. 1) (Fig. 2) 
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* 16 E-9 o 12 E-9, 41-10 * 4 E-9,121-10 o 12 E-9. 4 3 days. In our investigation, HA and PI plants were cultured together during their first 10 days of growth, and then either HA alone or HA and PI plants together were grown an additional 7 days. Thus, differences in treatments may account for the apparent discrepancy.
The inhibiting factor was not evident when HA plants grown separately were placed in solution used only for growing PI plants. Instead, a heat-labile factor that stimulated iron accumulation was found. Under these conditions, the inhibitor may not have been produced or, if produced, was unstable in solution or may have required a period of time greater than the 24-hr period to be effective. Also, it is possible that HA roots p ovide a factor necessary for the formation and stability of the inhibitory factor.
The increased accumulation of iron was found in short term experiments; effects of increased iron on plant growth were not observed, and no attempt was made to isolate the factor responsible for increased iron accumulation. It is difficult to separate mechanisms involved in ion uptake and translocation, as both influence the amount of iron accumulated by the aerial portions of the plants. However, it is known that iron-stressed HA plants have the capacity to translocate large amounts of iron (3) . Therefore, we propose that the stimulatory heat-labile factor directly affects iron absorption, and that the effect on the absorption mechanism is reflected in the increased iron accumulation by the plant.
